ABSTRACT Case detection, diagnosis and treatment of tuberculosis (TB) in children are challenging issues worldwide. This study in Afghanistan aimed to evaluate paediatric TB case management, including contact investigation, at health facilities where all diagnostic processes were available. In 7 out of 8 regions of the country 1 province was selected. Documents used for management of paediatric TB cases were reviewed in 15 distinct hospitals and 8 provincial hospitals in the selected provinces. The key issues which emerged were: a low suspect rate among total outpatients (0.4%) and a very low suspect rate among children aged < 5 years; low performance of suspect management (68.5% suspects received further examinations); low utilization of other diagnostic methods; a high early defaulter rate (14.0%); and insufficient coverage of contact management (74.0%). This survey indicated that the Afghanistan national TB programme needs to develop plans to improve the quality of diagnosis, suspect management and contact management in paediatric TB cases. 
. In Afghanistan TB control in children faces the same problems. Almost 2000 paediatric TB cases are estimated to occur annually in Afghanistan, but in fact in 2010 nearly 2700 paediatric pulmonary TB cases (< 15 years old) were reported. However, in nearly 60% of these cases sputum smear examinations were not done or were not available and the accuracy of diagnosis of those cases remained uncertain. To understand the exact situation of paediatric TB control and to develop a plan for proper identification and treatment of childhood TB is very important for a number of reasons. Although children contribute little to disease progression, children with TB differ from adults in their response to the disease in many ways, including a rapid progression of disease, which may have important implications for the prevention, diagnosis and treatment of TB. The incidence of TB in children reflects the status of TB control efforts in the adult population because children serve as indicators of contagious adolescents or adults with TB [6] . There is a high prevalence of women of reproductive age with TB in Afghanistan and this might cause a higher incidence of TB in childhood, especially in neonates and toddlers [8] .
This study therefore aimed to determine the current status of management of paediatric TB control, including contact investigation, in provincial hospitals and district hospitals where TB diagnostic facilities for children are in place (X-ray and laboratory examinations) and a majority of childhood TB cases are referred from primary health care facilities.
Methods
This was an observational, retrospective study conducted from December 2010 to May 2011 to evaluate the paediatric TB case management at those health facilities where all diagnostic processing were available.
Setting and sample
From all 8 regions of the country, the south region was excluded due to security problems. For the other 7 regions, 1 province (Bamyan, Takhar, Nengarhar, Hirat, Badakhshan, Saripul and Paktea) was selected from each region. All 15 district hospitals and 8 provincial hospitals in the selected provinces were target sites of this survey.
All children aged ≤ 15 years registered in the selected hospitals during the study period were enrolled in the study.
Data collection
The TB related documents used for registration and management of paediatric TB cases were reviewed and recorded in a predesigned data collection form. The reviewed documents were: general outpatient department register, TB suspect register, TB laboratory register, TB treatment register, contact register, treatment cards of TB patients and records of chemoprophylaxis for contacts aged < 5 years. All the children registered in general outpatient departments (OPD) and TB forms of the clinic aged ≤ 15 years old were enrolled.
This study was reviewed and approved in advance by the institutional review board of the Afghan Public Health Institute.
Case definitions
Paediatric: children aged 0-15 years old.
Sputum smear positive (SS+): a patient with 2 or more initial SS+ results or 1 SS+ result with radiographical abnormalities consistent with active pulmonary TB as determined by clinician or 1 SS+ result with culture.
Household contact: someone living in the same household with a SS+ pulmonary TB patient as a source case (e.g. the child's caregiver) or in frequent contact with a source case.
Provincial and district hospital: referral hospital where X-ray and microscopy services were available for diagnosis of TB with TB registration system.
Results

Availability of guidelines
The national TB guidelines were available in 22 out of the 23 hospitals reviewed, while the Afghan NTP guideline Standard Operational Procedure for Management of TB in Children was available in 21 hospitals.
TB suspect management
The outpatient register was available in 21 hospitals; in 16 hospitals it was noted that TB suspected children < 15 years old were referred to the DOTS unit for investigation while in the remaining 7 hospitals there were no data on where suspects were referred.
In total 507 489 children aged < 15 years were registered in the OPD register and among them 1974 cases (0.4%) were recognized as TB suspects and registered in the TB suspect register books ( Figure 1 ). The majority of these suspected TB cases (80.6%) were aged 6-15 years (Table 1 ). The sex distribution showed a slight predominance of females (58.6%) compared with males (41.4%).
Among 1974 TB suspects, 1352 (68.5%) were registered in the laboratory register books for performing sputum smear examinations. Among these registered TB suspects, 24 (1.8%) were aged < 5 years. Sputum smear results were not available in 106/1352 cases (7.8%) because the child could not produce sputum for examinations so AFB examinations were available in 1246 suspects registered for smears (Figure 1) .
The sputum smear examinations were positive in 114 suspected cases (9.1%) and negative in 1132 (90.9%). There were no SS+ cases aged < 5 years (Table 1) . Among these SS+ cases, 98/114 (86.0%) were registered for TB treatment in the TB register books of the DOTS unit, while 16 cases (14.0%) were not registered, resulting in early defaulters. Among the SS-cases, 726/1132 were diagnosed as pulmonary TB based on clinical features (both smear positive and sputum negative), contact history with TB patients and follow-up results by broad-spectrum antibiotic. Only 55/726 cases (7.6%) were diagnosed by chest X-ray. Among these cases, 77/726 (10.6%) were aged < 5 years. The majority of patients registered as SS-pulmonary TB (408 cases; 56.2%) could not induce sputum and were classified as "pulmonary TB sputum not done" and there were 220 SS-pulmonary TB cases with sputum smear examinations done (30.3%). The remaining 98 cases were SS+ 
Diagnosed TB cases
In total, 971 child TB cases were under treatment during the study, 43 (4.4%) of whom were aged < 5 years. The sources of these 971 cases were classified as follows: 94.0% were considered as new cases, 1.4% transferred-in cases, 0.6% relapsed cases, 0.3% treatment after failure and 3.3% unknown. The diagnoses were as follows: 10.1% SS+ pulmonary TB, 22.7% SS-pulmonary TB, 42.0% "sputum not done" pulmonary TB, 22.6% extrapulmonary TB and 2.7% unknown diagnosis (Table 2) . Of the extrapulmonary cases, 33/219 (15.1%) were aged < 5 years. For those extrapulmonary TB cases, diagnosis was as follows: lymphadenitis (36.1%), intestinal TB (32.4%), pleural effusion (10.0%), bone TB (8.7%), TB meningitis (5.9%), miliary TB (2.7%), cutaneous TB (0.9%), unknown (3.3%).
BCG status among diagnosed TB cases
Of the paediatric TB cases under treatment, BCG vaccine scar was recorded for 186/971 (19.2%). In contrast with all other findings, this showed a predominance of males (111/186; 59.7%) than females (75/186; 40.3%). Among 43 TB cases aged < 5 years BCG scar was recorded in the treatment cards in 34 cases (79.1%). This rate was higher among TB cases aged 6-15 years old (152/918; 16.6%). There were no severe types of TB such as miliary TB or TB meningitis among BCG vaccinated paediatric TB cases.
TB treatment
The different hospitals used various treatment combinations of the TB drugs rifampin (R), isoniazid (H), pyrazinamide (Z), ethambutol (E) and streptomycin (S). The NTP guidelines recommend 2 months RHZ followed by 4 months RH (2RHX/4RH) as the anti-TB treatment regimen for category I TB children; 19 hospitals used this regime, 2 hospitals used 2RHZE/4RH and 1 used 2SHZR/6EH. The anti-TB regimen recommended for category II TB children is 2RHZES/1RHZE/5RHE and 22 hospitals used this regime, while 1 hospital did not.
Among the SS+ cases registered for TB treatment, treatment was completed in 84/98 cases at the time of the survey. The sputum conversion rate was 83/84 cases (98.8%).
Treatment outcome was also evaluated for 517 paediatric TB cases who were registered 1 year before the study; the treatment completion rate was 86.3%, cured rate was 8.7% and totally successful treatment completion rate was 95.0%. The transferred-out rate, default rate and death rate were 2.5% and 1.2% and 1.4% respectively.
Contact management
There were 17 hospitals that registered contacts of TB cases. For the 1039 SS+ pulmonary TB cases at these hospitals 2697 contacts were registered, 760 (28.2%) of which were child contacts aged < 15 years, i.e. 73.1% of SS+ cases had child contacts. The other 6 hospitals did not record the contacts in the register. Diagnostic methods for these child contacts were direct sputum microscopy conducted for 103/760 cases (13.6%), chest X-ray for 182 
Discussion
This survey revealed several issues in paediatric TB control in Afghanistan. The key findings were:
• low suspect rate among total outpatient cases (0.4%) and very low suspect rate among children aged < 5 years;
• low performance of suspect management (only 68.5% of suspects received further examinations);
• low utilization of other diagnostic methods (only 7.6% were diagnosed by chest X-ray);
• high early defaulter rate (14.0%).
• relatively good treatment outcomes (sputum conversion rate of 98.8% and treatment completion rate of 86.3%);
• insufficient coverage of child contact management (73.1%);
• relatively good performance in implementation of isoniazid preventive therapy;
• likely effects of BCG vaccination in preventing the severer forms of TB.
The most important and challenging problem found in this survey was adequate diagnosis of TB in children, especially in children aged < 5 years, as has been noted in surveys elsewhere [3, 4] . The Afghanistan NTP developed the Standard Operational Procedure for Management of Tuberculosis in Children which defines diagnostic procedures of TB in children. In these operational procedures, it is required to use both TST and X-ray in addition to clinical symptoms, especially in children aged < 5 years, because sputum examinations are not available in most cases. However, there was a very low rate of utilization of TST or X-ray for diagnosis in our hospitals. Moreover, no case was diagnosed by combined methods. Thus, the accuracy of diagnosis remained doubtful and, although there were more paediatric TB cases than estimated, the actual burden and incidence of TB in children are still unclear.
Despite the poor availability of TST in Afghanistan, utilization of chest Xrays for diagnosis was also very limited, even though all hospitals included in this survey had an X-ray unit. This survey did not include an evaluation of the quality of X-ray diagnosis, but there are not only technical, but also infrastructural problems for providing quality X-ray diagnosis in Afghanistan. Thus, for enhancing quality diagnosis of paediatric TB, methods not defined in the standard operational procedures guidelines might be considered [4] .
Another important point is the high early defaulter rate before initiating treatment (14.0%), compared with an acceptable defaulter rate after initiation of treatment of 1.2%. Since there has been no exact data on the early defaulter rate among adult TB cases in Afghanistan and also no definite report on early defaulters among paediatric TB cases in other countries, it is difficult to exactly assess the significance of this early defaulter rate in the survey. As a report which focused on defaulters, Da Silva et al. in Brazil reported a 24.2% treatment default rate among paediatric TB cases [9] . In their report, family problems were considered as the important cause of defaulting. For early defaulters before initiating treatment, there have been several reports which include all TB cases, and defaulter rate was close to 15% in 3 reports and 8% in the remaining report [10] [11] [12] [13] . These reports indicated several reasons for early defaulting which include problems of health services and health systems. Though our survey did not aim to detect reasons for defaulting, similar mechanisms might be suspected. In general, insufficient suspect management is a common problem in the TB control programme in Afghanistan too, and many suspects miss sputum examinations. However, missing cases likely occur when referring suspects from a health facility without diagnostic capacity to TB diagnostic centres in a different location. A total of 507 489 children aged < 15 years were registered in the outpatient department register and among them 1974 cases (0.4%) were registered as suspected cases. But according to the standard operating procedures for case detection at least 10% of outpatients should be suspected as TB. Our survey therefore revealed many missing cases within the same hospitals. Thus, it is indicated that poor suspect management has played a crucial role in early defaulting in this survey.
According to the findings of this study the children who were vaccinated by BCG did not develop severe forms of TB such as meningitis or miliary TB, suggesting a long-lasting effect of BCG on prevention of severe forms of TB as indicated by WHO [14] and by previous reports [15] . There was a significant difference in the percentage of BCG vaccinated cases between cases aged < 5 years and others, although in some cases scars of BCG could fade after a number of years. This might depend on improved performance of the expanded programme on immunization (EPI) in recent years. Thus, it is expected that number of severe forms of TB will decrease continuously if the EPI performance also continues to improve.
We conclude that to enhance quality of paediatric TB control, the Afghanistan NTP needs to develop plans to improve quality of diagnosis of paediatric TB cases including TST and chest X-ray. Also, the country needs to develop a plan to strengthen paediatric TB suspect management and contact management. Competing interests: None declared.
